INTRODUCTION
============

Hodgkin's lymphoma was first described in 1832, but the nature of the pathognomic Reed-Sternberg cells, on which diagnosis of the disease is based has only been cleared in the past few years. Radiotherapy has been employed for treatment of localized disease from the 1940s and combination chemotherapy was presented for anatomically progressive diseases in the 1960s. There has been great improvement in the outcome in the last three decades concluing to the fact that Hodgkin's lymphoma is mentioned as one of the most curable non-cutaneous malignancies \[[@b1-jod-8-1-039]\]. Combined therapy (chemotherapy and radiotherapy) can lead to the cure of more than 90% of children and adolescents with Hodgkin's disease, but the intensive treatment may cause early and late complications. Damage of soft tissues, respiratory, cardiovascular, skeletal and endocrine systems, dental development disturbance and second cancers are considered to be late complications of such treatment. These complications may have adverse effects on the patient's quality of life after discontinuation of treatment \[[@b2-jod-8-1-039]\].

Therefore, chemotherapy and radiotherapy have deleterious effects on dentition in children and adolescents \[[@b3-jod-8-1-039]\]. Hypodontia (partial anodontia), microdontia, altered eruption patterns and root stunting are some of the stated complications \[[@b4-jod-8-1-039]\].

Developmental abnormalities resulting after malignant chemotherapy occur when the patient is treated prior to six years of age \[[@b5-jod-8-1-039]\]. Diminished root surface area due to radiation exposure is the reason for early tooth loss. Combined radio chemotherapy which is commonly used for the treatment of childhood neoplasia causes periodontium effects \[[@b6-jod-8-1-039],[@b7-jod-8-1-039]\].There are just few reports of the complications of the dental system caused by radiotherapy in childhood in the literature. We report a girl who received chemotherapy and radiation of the head and neck area at five years of age and demonstrated developmental disturbances following chemoradiotherapy.

MATERIALS AND METHODS
=====================

This case report describes a 26-year-old girl, who at the age of 5 years, received chemotherapy and radiotherapy for Hodgkin's disease in the neck region. The patient consulted the Department of Oral Medicine, School of Dentistry, Tehran University of Medical Sciences because of dental changes and tooth loss despite adequate dental care and oral hygiene. Clinical examination of the oral cavity revealed loose teeth (grade 3) ([Fig 1](#f1-jod-8-1-039){ref-type="fig"}) and in flamed mandibular gingivae, but the maxillary teeth were not mobile and oral hygiene was fairly good ([Fig 2](#f2-jod-8-1-039){ref-type="fig"}). Panoramic view x-ray revealed that the roots of the mandibular teeth showed resorption, had become V-shaped and shortened together with alveolar bone loss and no remarkable changes in the enamel and dentin of the crowns was detected ([Fig 3](#f3-jod-8-1-039){ref-type="fig"}). Medical work-up did not show cervical lymphadenopathy. Considering the patient's age, her height (149 cm) and weight (50 kg) were lower than normal, while her parents were nearly tall. No problem was found in physical examination. Altogether, she was alert and healthy, did not show any relapse of disease and was not taking any medicine. In the medical history, the patient had stage 1 nodular sclerosis type classical Hodgkin's lymphoma in the lymph nodes of the neck at the age of 5 years. She was treated by chemotherapy (Bleomicin+Vinblastin+Dacarbazine+Prednisone for 6 periods) plus 2400-cGy Radiation therapy. The patient had radiotherapy for Hodgkin in the neck area to include the cervical nodes. The lower jaw was placed in the radiation field. In family history, her father had died of heart disease about three years ago. Her mother was alive and in complete health. She had two brothers, aged 24 and 15 years, who were alive and healthy. They did not have any problem with their teeth. In social history, she did not have a career and did not smoke. After examination, the patient was referred for extracting mandibular teeth ([Fig 4](#f4-jod-8-1-039){ref-type="fig"}) and was subsequently sent to the prosthetics department in order to restore the missing teeth with a lower jaw of complete denture ([Figs 5](#f5-jod-8-1-039){ref-type="fig"},[6](#f6-jod-8-1-039){ref-type="fig"}).

DISCUSSION
==========

Chemotherapy and radiotherapy may have serious effects on developing teeth such as delayed dental development, microdontia, hypoplasia, agenesis and V-shaped and shortened roots \[[@b8-jod-8-1-039]--[@b10-jod-8-1-039]\]. In some studies the effects of chemotherapy and radiotherapy on dentition in children has been demonstrated \[[@b11-jod-8-1-039]\]. They evaluated the effects of therapy on dentofacial development in 27 acute lymphoblastic leukemia pediatric patients before 10 years of age who were treated with radiotherapy (RT) alone or chemotherapy together with 1800--2400-cGy cranial radiotherapy. The severity of these abnormalities was greater in children who received RT treatment before 5 years of age. Minicucci observed in 76 children who were treated with high-dose chemoradiotherapy that 82.9% of them showed at least one dental abnormality including tooth agenesis, arrested root development, microdontia and enamel dysplasia \[[@b9-jod-8-1-039]\].

Holtta studied dental development in young children after myeloablative therapy which was either chemotherapy and fractionated total body irradiation (TBI) or chemotherapy alone (non-TBI). In the TBI group, 9 out of 10 patients had very severe root defects in contrast to none in the non-TBI group \[[@b8-jod-8-1-039]\].

Helpin presented a case of rhabdomyosarcoma of the infratemporal and parapharyngeal region.

This patient received therapeutic radiation and exhibited undesirable consequences in dentition and the mandible \[[@b12-jod-8-1-039]\].

Takinam reported hypoplasia of the mandible and teeth in a 4-year-old boy who had cystic hygroma. At the age of 7 months he had been treated with 2400-cGy to the head and neck, followed by surgery. Panoramic view showed hypoplasia of the roots of the canines, molars and permanent teeth \[[@b13-jod-8-1-039]\]. Futhermore, Moller and Carl like Takinam, presented dentomandibular defects after chemo-radiation therapy in boys aged 9 years and 4 years with Hodgkin's lymphoma. Clinical and radiographic evaluation showed dental abnormalities such as root blunting, mild to severe root shortening, premature closure of the root apices and severe radiation caries with mandibular and maxillary hypoplasia \[[@b14-jod-8-1-039],[@b15-jod-8-1-039]\]. They observed that new megavoltage radiation machines have reduced the chances of bone complications in adults. In this study, we reported a girl who was treated with chemotherapy plus 2400-cGy radiation therapy at the age of 5 for a lesion of Hodgkin's disease in the neck area. She had disturbances in the root development of the mandibular teeth including short roots, arrested root development, V-shaped root and loose teeth. In contrast, roots of the maxillary teeth were normal and the root apexes were closed.

Our report was similar to the results of other studies on the effects of radiotherapy on dentition and showed the long-term effects of cancer therapy on teeth. Although chemoradiation therapy cures more than 90% of children with lymphoma or leukemia, it often causes dental abnormalities that may affect their quality of life These abnormalities are probably caused by the type, intensity and frequency of treatment and the age of the patients at the time of radiotherapy which might have important consequences on the children's dental development \[[@b2-jod-8-1-039],[@b3-jod-8-1-039]\].

Finally, the improved outcome of patients with Hodgkin's disease makes it imperative to consider the long-term side effects of treatment and to ameliorate them as soon as possible. In this way, dental evaluation after diagnosis and frequent follow-ups may help to ensure appropriate preventive measures and minimize dental and periodontal diseases.

Cases similar to this report are rare in the literature and the importance of such cases lies in the fact that dentists and other health care professionals should be aware of the oral and facial manifestations related to treatment of malignances, especially those related to the effects of radiation on bony structures. Another important aspect of this case was inadequate attention to the oral condition of the patient for a long time and consequences of such neglect on her general health status such as the impact on height and weight.

CONCLUSION
==========

Treatment regimes for childhood cancer are known to affect the root development in the long-term survivors but the available data is subjective in nature with very few quantitative data in the literature.

The report of this patient introduces a new case in order to minimize the dental treatment sequel by supportive measures and also to initiate timely dental and prosthetic management.

Unfortunately, for this case dental treatment was not adequate and she could not eat and brush her teeth well because of loose teeth for many years.

It seems that this problem had effected her growth and oral health. Therefore, the health status of children and adolescents cured from Hodgkin's disease and other childhood cancers should be regularly evaluated.
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